Henoch-Schönlein purpura (HSP), also known as IgA vasculitis, is the most common form of small-vessel systemic vasculitis in children. The diagnosis of this condition is usually based on clinical presentations of the disease. The etiology of HSP is not entirely clear, but it has been frequently associated with infections and vaccinations.
We present here the first reported case of a young boy who developed classic features of HSP, i.e. palpable purpura, arthralgia, abdominal pain with bloody diarrhea and kidney involvement, following a tetanus vaccine. The diagnosis of HSP was confirmed by skin biopsy and also biopsies obtained from esophagogastroduodenoscopy and colonoscopy. He was initially treated with pulsed intravenous methylprednisolone. He then developed acute kidney injury and renal ultrasonography was negative for renal vein thrombosis. Kidney biopsy showed crescentic glomerulonephritis and he was treated with plasmapheresis, followed by intravenous cyclophosphamide. He responded well with almost complete normalization of his serum creatinine and urine protein.
the incidence varies between 3.4-14.3 per million population. Its true incidence may be under-reported [10] .
In 1990, the American College of Rheumatology (ACR) developed criteria for the diagnosis of HSP [3] . The criteria require the presence of two out of four features, and yield a diagnostic sensitivity of 87.1 percent and specificity of 87.7 percent. The criteria are: (1) patient 20 years or younger at onset, (2) palpable purpura (without thrombocytopenia), (3) bowel angina (diffuse abdominal pain or diagnosis of bowel ischemia), and (4) histological changes showing granulocytes in small walls of arterioles and venules (leukocytoclastic vasculitis). In 2006, the criteria were revised: palpable purpura was made a mandatory feature, the age criterion was removed, arthritis was added as a criterion, and granulocytes in biopsy specimens was replaced with IgA deposition [11, 12] . These criteria have been generally accepted by expert organizations.
We present here a case of HSP which developed in a 15-year-old boy, seven days after he received tetanus toxoid vaccination. This is believed to be the first reported case of HSP probably triggered by this vaccine.
Case Report
A 15-year-old boy with no known past medical history came to us in March 2013 with a five-day history of purpuric rashes over bilateral lower limbs and painful, swollen joints over bilateral elbows, hands and ankles, which worsen progressively. He denies any history of recent infection or new medication. He did receive a dose of tetanus toxoid intramuscular injection approximately seven days prior to the onset of these symptoms, and the vaccine was given because he sustained a small open wound at his right thigh during a sporting event. Physical examination revealed palpable purpuric rashes distributed mainly at the extensor aspect of both lower limbs, from the feet extended up to bilateral inguinal and gluteal areas. There were also minimal purpuric rashes at the abdomen and upper back. His bilateral elbows, ankles and a few small joints of the hands are swollen and tender.
A diagnosis of vasculitis was made and he was started on oral prednisolone at 0.5 mg/kg of body weight daily. Connective tissue screening including ANA, ds-DNA, rheumatoid factor, C3 and C4 levels, and ASOT were all unremarkable. ESR was not raised
Background
Henoch-Schönlein purpura (HSP), or IgA vasculitis [1] is the most common form of small-vessel systemic vasculitis in children, with 90% of cases occurs in the pediatric group. It is usually diagnosed based on clinical presentations of the disease [2] and a variety of classification criteria for HSP have been proposed, including the American College of Rheumatology (ACR) criteria [3, 4] . It is thought to be an immune-mediated process, associated with deposition of IgA immune complexes within the affected organs. Although a variety of infections (bacterial, viral, parasitic), chemical triggers (vaccines and various medications), malignancies (both solid organ tumors and hematological malignancies) and autoimmune conditions have been implicated as the possible causative agents [5] the underlying cause of HSP remains largely unknown. Immunologic, genetic, and environmental factors all seem to play a role [6] [7] [8] .
The annual incidence of HSP varies geographically, from 6.2 to 70.3 per 100,000 in children less than 17 years of age with slight male predominance (M:F = 1.2:1.0) [9] . Peak age incidence is 4-6 years and 90% of HSP cases occur before the age of 10 years. In adults, and CRP was only slightly elevated at 1.5 mg/dl (NR < 0.5 mg/dl). Hepatitis B, hepatitis C and HIV serologies were negative. However, despite initiation of oral prednisolone therapy, he had no clinical improvement but started to have severe colicky abdominal pain associated with bloody diarrhea. He also began to have frothy urine and periorbital edema. Urinalysis showed blood 3+ and protein 3+. His 24-hour urine protein was about 8 grams. Serum creatinine and albumin were 41 umol/L (0.46 mg/dL) and 21 g/L respectively at this point.
Urgent esophagogastroduodenoscopy (EGD) and colonoscopy were performed. Gross examination on EGD showed vasculitic lesions at stomach antrum, stomach body and duodenum with edematous mucosa (Figure 1) . Gross examinations on colonoscopy demonstrated multiple vasculitic lesions and ulcers at ileocecal valve, terminal ileum and throughout the large bowel (Figure 2 ). Biopsies were taken, and results were consistent with leucocytoclastic vasculitis. In view of these findings as well as his clinical deterioration, he was given pulsed intravenous methylprednisolone 500 mg daily for 3 days, followed by high dose oral prednisolone at 1 mg/kg of body weight daily.
A renal biopsy was performed as he also started to have acute kidney injury, with creatinine rising from baseline of 41 umol/L (0.46 mg/dL) to a peak of 198 umol/L (2.24 mg/dL). A total of 8 glomeruli were obtained with cellular crescents demonstrated in 4/8 glomeruli (Figure 3 ). Most glomeruli also had features of mesangial expansion with segmental endocapillary proliferation. There was no tubular atrophy or interstitial fibrosis. Immunofluorescence studies showed mesangial deposition of IgA in granular pattern (Figure 4 ). These renal biopsy findings were consistent with renal involvement in Henoch-Schonlein purpura. Renal vein thrombosis was ruled out.
We were initially planning to treat his HSP-related crescentic glomerulonephritis (GN) by intravenous cyclophosphamide but we had to withhold this treatment as the patient developed hospital acquired pneumonia (HAP), of which he was started on intravenous antibiotics. With active infection and further worsening of renal function, concerning of a rapidly progressive GN, plasmapheresis was initiated. A total of seven plasmapheresis treatments were given while he was also receiving treatment for HAP. His renal function improved remarkably. His HAP also resolved upon adequate treatment with antibiotics. IV cyclophosphamide was started and continued for 4 months, followed by maintenance Cyclosporine A and tapering dose of oral prednisolone. In Jan 2014, his serum creatinine level almost normalized and his 24-hour urine protein had dropped to about 0.8 grams. 
Discussion
The diagnosis of HSP was made as the patient not only presented with the classic tetrad of this condition (i.e. palpable purpura, arthralgia, abdominal pain with bloody diarrhea and kidney involvement), he also fulfilled ACR criteria for the diagnosis of HSP, as outlined above.
The correlations between HSP and many types of vaccinations have been reported. However, we believe this is the first known reported case of HSP following a tetanus vaccine in the literature. HSP has been observed following influenza vaccination (including H1N1 influenza) [13, 14] , measles vaccination [15] and also typhoid, cholera and yellow fever vaccinations [16] . Other types of vasculitides have also been described after pneumococcal [17] hepatitis B [18] and BCG [19] vaccinations. However, a recent systemic literature review concluded that "existing literature does not allow establishing a causative link between vaccination and vasculitides" [20] .
In HSP, IgA immune complexes (antigen-antibody complexes) form as a result of infections, chemical triggers (including vaccinations and drugs), malignancies and autoimmune mechanisms [21] . These antigenantibody complexes deposit in the walls of small vessels and activate the alternate complement pathway, leading to neutrophil accumulation resulting in inflammation and vasculitis without a granulomatous reaction. This sequence of events can involve multiple organs particularly skin, joints, gastrointestinal tract and the kidneys. The short term morbidity of HSP is usually due to gastrointestinal complications (e.g. intussusceptions, bowel ischemia or perforations), whereas the long term morbidity is mainly secondary to insults to the kidneys.
The majority of patients with HSP present with rather classic clinical manifestations. In patients with atypical presentations, biopsies of the affected organs (i.e. skin or gastrointestinal tract) demonstrating leukocytoclastic vasculitides with predominance of IgA depositions can confirm the diagnosis of HSP. A kidney biopsy is also helpful to establish the diagnosis. However, it is an invasive procedure and is generally reserved for patients with uncertain diagnosis, or more commonly, for patients who have more severe renal involvement such as significant proteinuria and/or acute kidney injury, as illustrated in our case. Kidney biopsy will not only guide the management, but will also give prognostic value. The long term prognosis of renal involvement in HSP correlates with the severity of initial renal presentations and histological changes seen in renal biopsy [22] . Worse renal prognosis is seen with nephrotic range proteinuria, elevated serum creatinine, hypertension during the acute phase [22] , crescentic GN [23] and tubule-interstitial fibrosis on renal histopathology. In general, the outcome of renal disease in HSP is favorable in most patients, with complete recovery reported in 94% of children and 89% of adults [24] . The risk of chronic renal disease is increased in adults [25] .
Fortunately, in contrast to other forms of systemic vasculitis, HSP is usually self-limited, and care is primarily supportive, i.e. adequate hydration, rest and symptomatic relief of pain. Acetaminophen and non-steroidal anti-inflammatory drugs will be sufficient in treating arthralgia. In cases with severe rash and arthralgia/arthritis, severe abdominal pain, bowel ischemia, gastrointestinal bleeding, renal and/ or other organ involvements, glucocorticoids therapy is indicated. Immunosuppressive drugs (i.e. cyclophosphamide, azathioprine, cyclosporine A, and mycophenolate mofetil), in combination with glucocorticoids, are recommended for severe disease not responsive to glucocorticoids alone. Plasmapheresis has also been used in patients with crescentic GN [26, 27] , clinically presenting as rapidly progressive glomerulonephritis (RPGN). Its efficacy is uncertain, partially due to concurrent administration of glucocorticoids. However, there is some data suggesting that even plasmapheresis alone may be curative in some patients [27] .
In the case of our patient, his renal function continued to deteriorate rapidly despite glucocorticoid therapy. Renal biopsy showed cellular crescents in 4/8 glomeruli. Renal vein thrombosis, as a potential complication of severe nephrotic syndrome, was ruled out. Although the acute kidney injury might be partially contributed by possible acute tubular necrosis in the setting of active infection, in this case HAP, it was behaving more like RPGN. Since potent immunosuppressive drug is contraindicated in the setting of active infection, the initial plan for intravenous cyclophosphamide was changed to plasmapheresis for the treatment of RPGN. He received a total of seven plasmapheresis treatments, with marked improvement in his renal function and proteinuria. Upon resolution of HAP, treatment was continued with intravenous cyclophosphamide briefly, followed by maintenance Cyclosporine A and tapering dose of oral prednisolone.
